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PURPOSE: To improve the chip dischargeability by forming chip 
pockets on the surface of a metal plating layer to hold super- 
abrasive grains. 

CONSTITUTION: An electro deposit grinder is provided with super- 
abrasive grains 2 fixed on the abrasive grain forming surface of a 
base metal 1 in a single layer mode through metallic plating layers 
10, 11, and the metallic plating layers 10, 1 1 have the average 
thickness D3 of 50-90% of the average grain size of the super- 
abrasive grains 2 on the peripheral edge part of the individual 
super-abrasive grains 2 seen from the direction normal to the 
abrasive grains layer forming surface, and at the same time, the 
average thickness D2 of the intermediate part of the adjacent 
super-abrasive grains is set smaller than the average thickness D3 
on the peripheral edge part by more than 30% of the average grain 
size, preferably in the range over 1 0% of the average grain size. 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The average wall thickness of the interstitial segment of the superabrasive 
which it is the electroplated grinding wheel which made the abrasive grain layer forming 
face of base metal fix superabrasive in the shape of a monolayer through a metal plating 
phase, and said metal plating phase has 50 - 90% of average wall thickness of the mean 
particle diameter of superabrasive in the periphery section of each superabrasive seen 
from the direction which intersects perpendicularly with said abrasive grain layer forming 
face, and adjoins, and suits is an electroplated grinding wheel characterized by said mean 
particle diameter being smaller than the average wall thickness in said periphery section 
30% or more. 

[Claim 2] While making the abrasive grain layer forming face of base metal distribute 
much superabrasives, to this abrasive grain layer forming face Form the substrate metal 
plating phase which has 0.3 - 20% of thickness of the mean particle diameter of 
superabrasive by the electrolysis galvanizing method or the nonelectrolytic plating 
method, and superabrasive is made to fix in the shape of a monolayer. The manufacture 
approach of the electroplated grinding wheel characterized by forming the Uechi metal 
plating phase in the front face of a substrate metal plating phase and superabrasive using 
a nonelectrolytic plating method after performing surface catalyst-ized processing to the 
front face of this substrate metal plating phase, and the exposure of superabrasive 
furthermore. 



[Translation done.] 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] With respect to the electroplated grinding wheel which fixed 
superabrasive to base metal with the metal plating phase, and its manufacture approach, 
especially, this invention forms a chip pocket in the front face of a metal plating phase, 
and relates to the amelioration for raising chip eccritic. 
[0002] 

[Description of the Prior Art] Drawing 4 is the cross-section enlarged drawing of an 
abrasive grain layer showing an example of the conventional electroplated grinding 
wheel. The sign 1 in drawing is base metal of various configurations, and much 
superabrasives 2 have fixed it in the shape of a monolayer through the metal plating 
phase 3 to abrasive grain layer forming face 1A of this base metal 1. 
[0003] In order to form the metal plating phase 3, the electrolysis galvanizing method or 
a nonelectrolytic plating method is used. When based on the electrolysis galvanizing 
method, the base metal 1 which masked except for abrasive grain layer forming face 1A 
is immersed in electrolysis plating liquid, and a part of abrasive grain layer forming face 
1 A [ at least ] is arranged facing up and horizontally. And while scattering superabrasive 
2 to this horizontal plane and connecting base metal 1 to power-source cathode, it 
energizes between the anode plates by which opposite arrangement was carried out with 
said horizontal plane, the metal plating phase 3 is deposited, and superabrasive 2 is fixed. 
[0004] Moving base metal 1 for this actuation, the perimeter of abrasive grain layer 
forming face 1 A is covered, and a monolayer-like abrasive grain layer is repeatedly 
formed in homogeneity. Also when using nonelectrolytic plating, nonelectrolytic plating 
liquid is used as plating liquid, and an anode plate performs the same actuation as the 
above except for the point which is not used. 

[0005] In addition, also in any about 30 - 75% of mean particle diameter of superabrasive 
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2 and case, the thickness oflfe metal plating phase 3 is usul^ set up. Abrasive grain 
holding power with this thickness sufficient at less than 30% is not acquired, but it drops 
out vainly [ superabrasive 2 ] in grinding, and the utilization ratio of superabrasive falls. 
Moreover, from 75%, in size, the amount of protrusions of the superabrasive 2 from the 
metal plating phase 3 is too small, and the problem that the amount of interlocking of the 
superabrasive 2 to **-ed material is insufficient, and sharpness falls remarkably arises. 
[0006] 

[Problem (s) to be Solved by the Invention] However, in the above electroplated grinding 
wheels, the effectiveness (chip eccritic) which discharges the chip which surface 3 A of 
the metal plating phase 3 produced in grinding since it was precise and flat from a 
grinding part along with movement of a grinding stone is small. When superabrasive 2 
was worn out and the amount of protrusions from the metal plating phase 3 became small 
especially, superabrasive 2 carried out blinding, sharpness fell extremely, grinding force 
increased rapidly, and the part and the use life of a grinding stone also had the fault of 
being short. 
[0007] 

[Means for Solving the Problem] Were made in order that this invention might solve the 
above-mentioned technical problem, and the electroplated grinding wheel concerning this 
invention first The abrasive grain layer forming face of base metal is made to fix 
superabrasive in the shape of a monolayer through a metal plating phase. Said metal 
plating phase It has 50 - 90% of average wall thickness of the mean particle diameter of 
superabrasive in the periphery section of each superabrasive seen from the direction 
which intersects perpendicularly with said abrasive grain layer forming face, and average 
wall thickness of the interstitial segment of the superabrasive which adjoins and suits is 
characterized by said mean particle diameter being smaller than the average wall 
thickness in said periphery section 30% or more. 

[0008] Moreover, while the manufacture approach of this invention makes the abrasive 
grain layer forming face of base metal distribute much superabrasives Form in this 
abrasive grain layer forming face the substrate metal plating phase which has 0.3 - 20% 
of thickness of the mean particle diameter of superabrasive by the electrolysis 
galvanizing method or the nonelectrolytic plating method, and it is made to fix 
superabrasive in the shape of a monolayer. After performing surface catalyst-ized 
processing to the front face of this substrate metal plating phase, and the exposure of 
superabrasive furthermore, it is characterized by forming the Uechi metal plating phase in 
the front face of a substrate metal plating phase and superabrasive using a nonelectrolytic 
plating method. 
[0009] 

[Function] Since the crevice is formed in the front face of a metal plating phase between 
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Jft-ding to this electroplated griiflfcj 



adjoining superabrasives aW^ding to this electroplated gririWng wheel and its 
manufacture approach, this part serves as a chip pocket, a chip is discharged from the 
grinding section with movement of a grinding stone, and high chip eccritic is acquired. 
Therefore, it is possible to be hard to carry out blinding of the abrasive grain layer, and to 
extend the availability and the grinding stone life of a grinding stone. 
[0010] Moreover, since the metal plating phase rose in the periphery section of each 
superabrasive seen from the direction which intersects perpendicularly with an abrasive 
grain layer forming face and superabrasive is wrapped in, even if the substantial thickness 
of a metal plating phase is small, abrasive grain holding power is large, and there are few 
abrasive grain crushing and abrasive grain omission in grinding. Furthermore, since all 
parts other than the edge of a blade which participates in the grinding of superabrasive 
directly are wrapped in the top metal group plating phase, the heat generated in the edge 
of a blade is promptly missed by base metal through the Uechi metal plating phase, and 
also when it is used for dry grinding etc., it can prevent overheating of superabrasive, and 
its cooling nature is good. 
[0011] 

[Example] Drawing 1 thru/or drawing 3 show the manufacture approach of the 
electroplated grinding wheel concerning this invention, the sign 1 in drawing is base 
metal, and 2 is superabrasive. 

[0012] The base metal 1 which masked at the part except abrasive grain layer forming 
face 1A is set in a plating tub, and abrasive grain layer forming face 1 A is made to 
distribute much superabrasives 2 first, by this approach, as shown in drawin g 1 . And like 
the conventional method mentioned above in this field 1 A, the substrate metal plating 
phase 10 is deposited by the electrolysis galvanizing method or the nonelectrolytic 
plating method, and temporary immobilization of the superabrasive 2 is carried out at the 
shape of a monolayer. 

[0013] as the quality of the material of the substrate metal plating phase 10 -- nickel, Co, 
Cu, Zn, etc. - usable — the thick Dl ~ the mean particle diameter of superabrasive 2 -- it 
may be 5 - 10% more preferably 0.3 to 20%. According to the experiment of this 
invention persons, if thick Dl is thinner than 0.3%, temporary immobilization of the 
superabrasive 2 cannot be carried out. Moreover, formation of the chip pocket which will 
be later mentioned if thicker than 20% becomes inadequate, and the blinding prevention 
effectiveness falls. 

[0014] In addition, the average spacing W of superabrasive 2 comrades which adjoins 
and suits is settled in the range of about 0.7 to 1.5 times of the mean particle diameter of 
superabrasive 2, when the approach of scattering and electrodepositing superabrasive 2 
on base metal 1 is taken. 

[0015] Next, surface catalyst-ized processing for promoting a deposit of a metal with the 
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nonelectrolytic plating of dyee process is performed to thewposure of surface 10A of 
the substrate metal plating phase 10, and superabrasive 2. this -- Au, Pt, Pd, and Ag etc. - 
it is processing for giving a precious metal catalyst nucleus, for example, in salting in 
liquid of said noble metals like PdC12 grade, it is immersed and base metal [ having 
masked ] 1 is rinsed. Conditions, such as concentration of the processing solution in that 
case, temperature, and the processing time, are the same as that of the case where 
nonelectrolytic plating is being performed conventionally, and are good. 
[0016] subsequently, this base metal 1 -- nickel and Cu etc. -- it is immersed in 
nonelectrolytic plating liquid and the Uechi metal plating phase 1 1 is deposited on the 
front face of the substrate metal plating phase 10 and superabrasive 2 which performed 
surface catalyst-ized processing. Then, since the growth rate is large, as this Uechi metal 
plating phase 1 1 shows relatively drawing 2 in the part used as the concave surface 
between each superabrasive 2 and the substrate metal plating phase 10, superabrasive 2 is 
wrapped in in a crest configuration with gently-sloping Susono, and crevice 11A is 
formed in the middle part of each superabrasive 2. 

[0017] the average wall thickness D3 which doubled the Uechi metal plating phase 11 
and the substrate metal plating phase 10 in the periphery section of each superabrasive 2 - 
- the mean particle diameter of superabrasive 2 - it may be 60 - 80% desirably 50 to 
90%. Abrasive grain holding power sufficient at less than 50% is not acquired, and the 
depth of chip pocket sufficient at the time of use in size cannot be secured from 90%. 
[0018] Moreover, in the interstitial segment (crevice 11 A) of superabrasive 2, in the 
range which becomes 10% or more of mean particle diameter preferably, mean particle 
diameter is [ 30 or more ] smaller than the average wall thickness D3 in said periphery 
section, and thick D2 which doubled the Uechi metal plating phase 1 1 and the substrate 
metal plating phase 10 is set up. Unless it is smaller than the average wall thickness D3 in 
the periphery section 30% or more, sufficient chip-pocket formation effectiveness is not 
acquired. Moreover, when thick D2 becomes less than 10% of mean particle diameter, 
abrasive grain holding power is small and it has a possibility that use may not be borne. 
[0019] If nonelectrolytic plating is completed, after taking out base metal 1 from a plating 
tub, rinsing it and removing masking, the dressing by a common grinding stone etc. is 
given if needed, as shown in drawing 3 , the Uechi metal plating phase 11 of top-most- 
vertices partial 2A of superabrasive 2 is removed, and use is presented. 
[0020] According to the electroplated grinding wheel obtained by the above-mentioned 
manufacture approach, since crevice 11A is formed in the middle of the adjoining 
superabrasive 2, respectively, these crevice 11 A acts as a chip pocket, and the chip 
produced by grinding is discharged with movement of a grinding stone, chip eccritic is 
raised, and it is hard to produce the blinding of an abrasive grain layer. Therefore, there 
are few counts of a dressing, and they end and a grinding stone life can be extended. 
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[0021] Moreover, since thiftchi metal plating phase 11 ro^^n the periphery section of 
each superabrasive 2 seen from the direction which intersects perpendicularly with an 
abrasive grain layer forming face and superabrasive 2 is wrapped in, even if the thickness 
of the metal plating phase (10+11) as the whole is small, abrasive grain holding power is 
large, and there are few abrasive grain omission. Moreover, since only edge-of-a-blade 
2A of superabrasive 2 is exposed at the time of grinding and all the other parts are 
wrapped in the top metal group plating phase 11, the heat generated in edge-of-a-blade 
2A is promptly missed by base metal 1 through the Uechi metal plating phase 11, and its 
divergence of heat is good. It is possible to be able to prevent overheating of 
superabrasive 2, also when it follows, for example, is used for dry grinding, and to adopt 
severer grinding conditions. 

[0022] Furthermore, since nonelectrolytic plating is performed after performing surface 
catalyst-ized processing also to the front face of superabrasive 2, it is higher than the case 
where the bonding strength per unit area of the Uechi metal plating phase 1 1 and 
superabrasive 2 fixes superabrasive directly by the electrolysis galvanizing method, and 
improvement in abrasive grain holding power can be aimed at also from this point. 
[0023] In addition, the thing of what kind of configurations, such as a wheel mold, a cup 
mold, a block type, and an object for compound-die grinding stones, is sufficient as the 
base metal used for this invention, and the average abrasive grain of superabrasive etc. is 
not limited. 
[0024] 

[Example (s) of Experiment] Next, the example of an experiment is given and the 
effectiveness of this invention is proved. To the peripheral face of wheel mold base metal 
with a diameter [ of 150mm ], and a peripheral face width of face of 6mm, as mentioned 
above, the electrolysis galvanizing method was used and the diamond abrasive grain of 
various particle size was fixed with the substrate metal plating phase. 
[0025] Next, this base metal was immersed in concentration 200 mg/1 and a palladium- 
chloride water solution with a temperature of 30 degrees C, and catalyst-ized processing 
was performed to that front face. After rinsing this, base metal was immersed in nickel 
nonelectrolytic plating liquid, and the Uechi metal plating phase was formed. 
[0026] Although the thing (the example 1 of a comparison, 2-1,3-1,4-1) which, on the 
other hand, fixed the same diamond abrasive grain as each example by the electrolysis 
galvanizing method to the completely same base metal as the above as an example of a 
comparison, and manufactured the electroplated grinding wheel, respectively, and each 
example and the manufacture approach were the same, the difference of D2 and D3 
created what is 20% (the example 2-2 of a comparison, 3-2, 4-2). 
[0027] Subsequently, each above-mentioned grinding stone was set to the surface 
grinder, and the dry grinding trial of an FRP test piece was performed. The amount of 
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slitting was changed accorfl^ to the mean particle diamete^fc" superabrasive, using a 
glass fiber compound epoxy resin with a die-length [ of 100mm ] x width of face of 
30mm as a test piece. All feed rates were unified into a part for 20m/. 
[0028] And the above-mentioned grinding was repeated until the amount of currents 
which grinding force increases and the main shaft drive of a surface grinder takes reached 
10A, and it asked for the ratio of the grinding overall length by the grinding stone of this 
invention article and the example of a comparison. 

[0029] Thick Dl of each grinding stone, D2 and D3, and a grinding result are shown in 
Table 1 . The percentage to the mean particle diameter of the used superabrasive showed 
D1-D3. Moreover, that it is with a "grinding length ratio" shows the ratio of the grinding 
length by each example, and the grinding length by each example of a comparison 
corresponding to the example. 
[0030] 
[Table 1] 





mm wmm 


Dl 


D2 


D3 


EJj&Omn) 


vmut 




#3 0 (780/t a) 
#3 0 (780/tni) 


1 0 


2 0 
7 0 


7 0 
7 0 


0. 5 
0. 5 


10:1 


\mm2-2 


#8 0 (250u n) 
#8 0 (250/im) 
#8 0 (250m b) 


1 0 
1 0 


2 0 
7 0 
5 0 


7 0 
7 0 
7 0 


0. 3 
0. 3 
0. 3 


6 : 1 
1.2:1 


Jttfltf*3-2 


# 1 7 0 (100 j*m) 
#17 0 (100 *tm) 

# 1 7 0 (100 Aim) 


1 0 
1 0 


2 0 
7 0 
5 0 


7 0 
7 0 
7 0 


0. 1 
0. 1 
0. 1 


2 : 1 
1. 1 : 1 


vc.wmA-2 


#20 0 (85tf m) 
#2 0 0 (85am) 
#2 0 0 (85am) 


1 0 
1 0 


2 0 
7 0 
5 0 


7 0 
7 0 
7 0 


0. 1 
0. 1 
0. 1 


2 : 1 
1.1:1 



[0031] in this invention article, the good blinding prevention effectiveness was acquired, 
and it was markedly alike as compared with the example of a comparison, and had the 
long life so that clearly from Table 1. Moreover, the blinding prevention effectiveness of 
this invention was remarkable when especially the particle size of superabrasive was 
large, and each example of a comparison had intense blinding to it. 
[0032] 

[Effect of the Invention] Since a crevice is formed in the front face of a metal plating 
phase between adjoining superabrasives according to the electroplated grinding wheel 
concerning this invention, and its manufacture approach as explained above, this part 
serves as a chip pocket, a chip is discharged from the grinding section with movement of 
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a grinding stone, and high *mp eccritic is acquired. Therefo^Pit is possible to be hard to 
carry out blinding of the abrasive grain layer, to reduce dressing frequency, and to extend 
the availability and the grinding stone life of a grinding stone. 
[0033] Moreover, since the metal plating phase rose in the periphery section of each 
superabrasive seen from the direction which intersects perpendicularly with an abrasive 
grain layer forming face and superabrasive is wrapped in, even if the substantial thickness 
of a metal plating phase is small, abrasive grain holding power is large, and there are few 
abrasive grain omission in grinding. Furthermore, since all parts other than the edge of a 
blade which participates in the grinding of superabrasive directly are wrapped in the top 
metal group plating phase, the heat generated in the edge of a blade is promptly missed 
by base metal through the Uechi metal plating phase, and also when it is used for dry 
grinding etc., it has the advantage of being hard to produce overheating of superabrasive. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application] With respect to the electroplated grinding wheel which fixed 
superabrasive to base metal with the metal plating phase, and its manufacture approach, 
especially, this invention forms a chip pocket in the front face of a metal plating phase, 
and relates to the amelioration for raising chip eccritic. 

[Translation done.] 
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PRIOR ART 

[Description of the Prior Art] Drawing 4 is the cross-section enlarged drawing of an 
abrasive grain layer showing an example of the conventional electroplated grinding 
wheel. The sign 1 in drawing is base metal of various configurations, and much 
superabrasives 2 have fixed it in the shape of a monolayer through the metal plating 
phase 3 to abrasive grain layer forming face 1A of this base metal 1. 
[0003] In order to form the metal plating phase 3, the electrolysis galvanizing method or 
a nonelectrolytic plating method is used. When based on the electrolysis galvanizing 
method, the base metal 1 which masked except for abrasive grain layer forming face 1 A 
is immersed in electrolysis plating liquid, and a part of abrasive grain layer forming face 
1 A [ at least ] is arranged facing up and horizontally. And while scattering superabrasive 
2 to this horizontal plane and connecting base metal 1 to power-source cathode, it 
energizes between the anode plates by which opposite arrangement was carried out with 
said horizontal plane, the metal plating phase 3 is deposited, and superabrasive 2 is fixed. 
[0004] Moving base metal 1 for this actuation, the perimeter of abrasive grain layer 
forming face 1 A is covered, and a monolayer-like abrasive grain layer is repeatedly 
formed in homogeneity. Also when using nonelectrolytic plating, nonelectrolytic plating 
liquid is used as plating liquid, and an anode plate performs the same actuation as the 
above except for the point which is not used. 

[0005] In addition, also in any about 30 - 75% of mean particle diameter of superabrasive 
2 and case, the thickness of the metal plating phase 3 is usually set up. Abrasive grain 
holding power with this thickness sufficient at less than 30% is not acquired, but it drops 
out vainly [ superabrasive 2 ] in grinding, and the utilization ratio of superabrasive falls. 
Moreover, from 75%, in size, the amount of protrusions of the superabrasive 2 from the 
metal plating phase 3 is too small, and the problem that the amount of interlocking of the 
superabrasive 2 to **-ed material is insufficient, and sharpness falls remarkably arises. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since a crevice is formed in the front face of a metal plating 
phase between adjoining superabrasives according to the electroplated grinding wheel 
concerning this invention, and its manufacture approach as explained above, this part 
serves as a chip pocket, a chip is discharged from the grinding section with movement of 
a grinding stone, and high chip eccritic is acquired. Therefore, it is possible to be hard to 
carry out blinding of the abrasive grain layer, to reduce dressing frequency, and to extend 
the availability and the grinding stone life of a grinding stone. 
[0033] Moreover, since the metal plating phase rose in the periphery section of each 
superabrasive seen from the direction which intersects perpendicularly with an abrasive 
grain layer forming face and superabrasive is wrapped in, even if the substantial thickness 
of a metal plating phase is small, abrasive grain holding power is large, and there are few 
abrasive grain omission in grinding. Furthermore, since all parts other than the edge of a 
blade which participates in the grinding of superabrasive directly are wrapped in the top 
metal group plating phase, the heat generated in the edge of a blade is promptly missed 
by base metal through the Uechi metal plating phase, and also when it is used for dry 
grinding etc., it has the advantage of being hard to produce overheating of superabrasive. 
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TECHNICAL PROBLEM 

[Problem (s) to be Solved by the Invention] However, in the above electroplated grinding 
wheels, the effectiveness (chip eccritic) which discharges the chip which surface 3 A of 
the metal plating phase 3 produced in grinding since it was precise and flat from a 
grinding part along with movement of a grinding stone is small. When superabrasive 2 
was worn out and the amount of protrusions from the metal plating phase 3 became small 
especially, superabrasive 2 carried out blinding, sharpness fell extremely, grinding force 
increased rapidly, and the part and the use life of a grinding stone also had the fault of 
being short. 

[Translation done.] 
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MEANS 

[Means for Solving the Problem] Were made in order that this invention might solve the 
above-mentioned technical problem, and the electroplated grinding wheel concerning this 
invention first The abrasive grain layer forming face of base metal is made to fix 
superabrasive in the shape of a monolayer through a metal plating phase. Said metal 
plating phase It has 50 - 90% of average wall thickness of the mean particle diameter of 
superabrasive in the periphery section of each superabrasive seen from the direction 
which intersects perpendicularly with said abrasive grain layer forming face, and average 
wall thickness of the interstitial segment of the superabrasive which adjoins and suits is 
characterized by said mean particle diameter being smaller than the average wall 
thickness in said periphery section 30% or more. 

[0008] Moreover, while the manufacture approach of this invention makes the abrasive 
grain layer forming face of base metal distribute much superabrasives Form in this 
abrasive grain layer forming face the substrate metal plating phase which has 0.3 - 20% 
of thickness of the mean particle diameter of superabrasive by the electrolysis 
galvanizing method or the nonelectrolytic plating method, and it is made to fix 
superabrasive in the shape of a monolayer. After performing surface catalyst-ized 
processing to the front face of this substrate metal plating phase, and the exposure of 
superabrasive furthermore, it is characterized by forming the Uechi metal plating phase in 
the front face of a substrate metal plating phase and superabrasive using a nonelectrolytic 
plating method. 
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OPERATION 

[Function] Since the crevice is formed in the front face of a metal plating phase between 
adjoining superabrasives according to this electroplated grinding wheel and its 
manufacture approach, this part serves as a chip pocket, a chip is discharged from the 
grinding section with movement of a grinding stone, and high chip eccritic is acquired. 
Therefore, it is possible to be hard to carry out blinding of the abrasive grain layer, and to 
extend the availability and the grinding stone life of a grinding stone. 
[0010] Moreover, since the metal plating phase rose in the periphery section of each 
superabrasive seen from the direction which intersects perpendicularly with an abrasive 
grain layer forming face and superabrasive is wrapped in, even if the substantial thickness 
of a metal plating phase is small, abrasive grain holding power is large, and there are few 
abrasive grain crushing and abrasive grain omission in grinding. Furthermore, since all 
parts other than the edge of a blade which participates in the grinding of superabrasive 
directly are wrapped in the top metal group plating phase, the heat generated in the edge 
of a blade is promptly missed by base metal through the Uechi metal plating phase, and 
also when it is used for dry grinding etc., it can prevent overheating of superabrasive, and 
its cooling nature is good. 
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EXAMPLE 

[Example] Drawing 1 thru/or drawing 3 show the manufacture approach of the 
electroplated grinding wheel concerning this invention, the sign 1 in drawing is base 
metal, and 2 is superabrasive. 

[0012] The base metal 1 which masked at the part except abrasive grain layer forming 
face 1A is set in a plating tub, and abrasive grain layer forming face 1A is made to 
distribute much superabrasives 2 first, by this approach, as shown in drawing 1 . And like 
the conventional method mentioned above in this field 1 A, the substrate metal plating 
phase 10 is deposited by the electrolysis galvanizing method or the nonelectrolytic 
plating method, and temporary immobilization of the superabrasive 2 is carried out at the 
shape of a monolayer. 

[0013] as the quality of the material of the substrate metal plating phase 10 - nickel, Co, 
Cu, Zn, etc. -- usable — the thick Dl - the mean particle diameter of superabrasive 2 — it 
may be 5 - 10% more preferably 0.3 to 20%. According to the experiment of this 
invention persons, if thick Dl is thinner than 0.3%, temporary immobilization of the 
superabrasive 2 cannot be carried out. Moreover, formation of the chip pocket which will 
be later mentioned if thicker than 20% becomes inadequate, and the blinding prevention 
effectiveness falls. 

[0014] In addition, the average spacing W of superabrasive 2 comrades which adjoins 
and suits is settled in the range of about 0.7 to 1.5 times of the mean particle diameter of 
superabrasive 2, when the approach of scattering and electrodepositing superabrasive 2 
on base metal 1 is taken. 

[0015] Next, surface catalyst-ized processing for promoting a deposit of a metal with the 
nonelectrolytic plating of degree process is performed to the exposure of surface 10A of 
the substrate metal plating phase 10, and superabrasive 2. this — Au, Pt, Pd, and Ag etc. - 
it is processing for giving a precious metal catalyst nucleus, for example, in salting in 
liquid of said noble metals like PdC12 grade, it is immersed and base metal [ having 
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masked ] 1 is rinsed. Conddlns, such as concentration of tn^rocessing solution in that 
case, temperature, and the processing time, are the same as that of the case where 
nonelectrolytic plating is being performed conventionally, and are good. 
[0016] subsequently, this base metal 1 ~ nickel and Cu etc. — it is immersed in 
nonelectrolytic plating liquid and the Uechi metal plating phase 1 1 is deposited on the 
front face of the substrate metal plating phase 10 and superabrasive 2 which performed 
surface catalyst-ized processing. Then, since the growth rate is large, as this Uechi metal 
plating phase 1 1 shows relatively drawing 2 in the part used as the concave surface 
between each superabrasive 2 and the substrate metal plating phase 10, superabrasive 2 is 
wrapped in in a crest configuration with gently-sloping Susono, and crevice 11 A is 
formed in the middle part of each superabrasive 2. 

[0017] the average wall thickness D3 which doubled the Uechi metal plating phase 11 
and the substrate metal plating phase 10 in the periphery section of each superabrasive 2 - 
- the mean particle diameter of superabrasive 2 — it may be 60 - 80% desirably 50 to 
90%. Abrasive grain holding power sufficient at less than 50% is not acquired, and the 
depth of chip pocket sufficient at the time of use in size cannot be secured from 90%. 
[0018] Moreover, in the interstitial segment (crevice 11 A) of superabrasive 2, in the 
range which becomes 10% or more of mean particle diameter preferably, mean particle 
diameter is [ 30 or more ] smaller than the average wall thickness D3 in said periphery 
section, and thick D2 which doubled the Uechi metal plating phase 1 1 and the substrate 
metal plating phase 10 is set up. Unless it is smaller than the average wall thickness D3 in 
the periphery section 30% or more, sufficient chip-pocket formation effectiveness is not 
acquired. Moreover, when thick D2 becomes less than 10% of mean particle diameter, 
abrasive grain holding power is small and it has a possibility that use may not be borne. 
[0019] If nonelectrolytic plating is completed, after taking out base metal 1 from a plating 
tub, rinsing it and removing masking, the dressing by a common grinding stone etc. is 
given if needed, as shown in drawin g 3 , the Uechi metal plating phase 1 1 of top-most- 
vertices partial 2A of superabrasive 2 is removed, and use is presented. 
[0020] According to the electroplated grinding wheel obtained by the above-mentioned 
manufacture approach, since crevice 11A is formed in the middle of the adjoining 
superabrasive 2, respectively, these crevice 11 A acts as a chip pocket, and the chip 
produced by grinding is discharged with movement of a grinding stone, chip eccritic is 
raised, and it is hard to produce the blinding of an abrasive grain layer. Therefore, there 
are few counts of a dressing, and they end and a grinding stone life can be extended. 
[0021] Moreover, since the Uechi metal plating phase 11 rose in the periphery section of 
each superabrasive 2 seen from the direction which intersects perpendicularly with an 
abrasive grain layer forming face and superabrasive 2 is wrapped in, even if the thickness 
of the metal plating phase (10+11) as the whole is small, abrasive grain holding power is 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 8/30/2004 



THIS PAGE BLANK (uspto 



Page 3 of 4 



large, and there are few abflfcve grain omission. Moreover,^^ce only edge-of-a-blade 
2A of superabrasive 2 is exposed at the time of grinding and all the other parts are 
wrapped in the top metal group plating phase 11, the heat generated in edge-of-a-blade 
2 A is promptly missed by base metal 1 through the Uechi metal plating phase 11, and its 
divergence of heat is good. It is possible to be able to prevent overheating of 
superabrasive 2, also when it follows, for example, is used for dry grinding, and to adopt 
severer grinding conditions. 

[0022] Furthermore, since nonelectrolytic plating is performed after performing surface 
catalyst-ized processing also to the front face of superabrasive 2, it is higher than the case 
where the bonding strength per unit area of the Uechi metal plating phase 1 1 and 
superabrasive 2 fixes superabrasive directly by the electrolysis galvanizing method, and 
improvement in abrasive grain holding power can be aimed at also from this point. 
[0023] In addition, the thing of what kind of configurations, such as a wheel mold, a cup 
mold, a block type, and an object for compound-die grinding stones, is sufficient as the 
base metal used for this invention, and the average abrasive grain of superabrasive etc. is 
not limited. 
[0024] 

[Example (s) of Experiment] Next, the example of an experiment is given and the 
effectiveness of this invention is proved. To the peripheral face of wheel mold base metal 
with a diameter [ of 150mm ], and a peripheral face width of face of 6mm, as mentioned 
above, the electrolysis galvanizing method was used and the diamond abrasive grain of 
various particle size was fixed with the substrate metal plating phase. 
[0025] Next, this base metal was immersed in concentration 200 mg/1 and a palladium- 
chloride water solution with a temperature of 30 degrees C, and catalyst-ized processing 
was performed to that front face. After rinsing this, base metal was immersed in nickel 
nonelectrolytic plating liquid, and the Uechi metal plating phase was formed. 
[0026] Although the thing (the example 1 of a comparison, 2-1,3-1,4-1) which, on the 
other hand, fixed the same diamond abrasive grain as each example by the electrolysis 
galvanizing method to the completely same base metal as the above as an example of a 
comparison, and manufactured the electroplated grinding wheel, respectively, and each 
example and the manufacture approach were the same, the difference of D2 and D3 
created what is 20% (the example 2-2 of a comparison, 3-2, 4-2). 
[0027] Subsequently, each above-mentioned grinding stone was set to the surface 
grinder, and the dry grinding trial of an FRP test piece was performed. The amount of 
slitting was changed according to the mean particle diameter of superabrasive, using a 
glass fiber compound epoxy resin with a die-length [ of 100mm ] x width of face of 
30mm as a test piece. All feed rates were unified into a part for 20m/. 
[0028] And the above-mentioned grinding was repeated until the amount of currents 
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which grinding force increH and the main shaft drive of grinder takes reached 

10A, and it asked for the ratio of the grinding overall length by the grinding stone of this 
invention article and the example of a comparison. 

[0029] Thick Dl of each grinding stone, D2 and D3, and a grinding result are shown in 
Table 1. The percentage to the mean particle diameter of the used superabrasive showed 
D1-D3. Moreover, that it is with a "grinding length ratio" shows the ratio of the grinding 
length by each example, and the grinding length by each example of a comparison 
corresponding to the example. 
[0030] 
[Table 1] 



Dl 



D2 



D3 



#3 0(780/im) 
#3 0 (780a m) 



1 0 



2 0 
7 0 



7 0 
7 0 



0. 5 
0. 5 



10:1 



mmm2 
\mm2-2 



#8 0 (250 Atm) 
#8 0 (250/im) 
#8 0 (250 Jim) 



1 0 



1 0 



2 0 
7 0 
5 0 



7 0 
7 0 
7 0 



0. 3 
0. 3 
0. 3 



6 : 1 
1.2:1 



£5603 3 



# 1 7 0 (100 Mm) 

# 1 7 0 (100 win) 
#17 0 (lOO^m) 



1 0 



1 0 



2 0 
7 0 
5 0 



7 0 
7 0 
7 0 



0. 1 
0. 1 
0. 1 



2 : 1 
1.1:1 



lttWI4-2 



#2 0 0(85iii) 
#2 0 0 (85jtim) 
#2 0 0 (85 Am) 



1 0 



1 0 



2 0 
7 0 
5 0 



7 0 
7 0 
7 0 



0. 1 
0. 1 
0. 1 



2 : 1 
1.1:1 



[0031] in this invention article, the good blinding prevention effectiveness was acquired, 
and it was markedly alike as compared with the example of a comparison, and had the 
long life so that clearly from Table 1. Moreover, the blinding prevention effectiveness of 
this invention was remarkable when especially the particle size of superabrasive was 
large, and each example of a comparison had intense blinding to it. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing ll It is the cross-section enlarged drawing of an abrasive grain layer showing 
the manufacture approach of the electroplated grinding wheel concerning this invention. 
[Drawin g 21 It is the cross-section enlarged drawing of an abrasive grain layer showing 
the manufacture approach of the electroplated grinding wheel concerning this invention. 
[Drawing 31 It is the cross-section enlarged drawing of an abrasive grain layer showing 
the manufacture approach of the electroplated grinding wheel concerning this invention. 
[Drawin g 41 It is the cross-section enlarged drawing of the abrasive grain layer of the 
conventional electroplated grinding wheel. 
[Description of Notations] 

1 Base Metal 

1A Abrasive grain layer forming face 

2 Superabrasive 

10 Substrate Metal Plating Phase 

1 1 Uechi Metal Plating Phase 

Dl Thickness of a substrate metal plating phase 

D2 Thickness of the whole metal plating phase in the pars intermedia of superabrasives 
D3 Thickness of the whole metal plating phase in the periphery section of superabrasive 
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